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Modern sophisticated consumer goods and industrial production equipments require reliable electricity supplies. The introduction of on-site electric power storage systems has been attracting a lot of attentions as one of the very effective measures for secure procurement of electricity.
In this paper, the authors propose the mathematical model which derives the optimal operation strategies of an on-site power storage system through the use of stochastic dynamic programming technique. The model takes account of the variations and uncertainties of electricity market prices as well as the outage costs incurred by power grid failures. The market price fluctuation is modeled with stochastic differential equation of mean reverting type. The stochastic state transitions between normal and failed systems of the power grid are modeled with exponential density functions of which the main parameters are mean time to failure and mean repair time. The outline of the model is illustrated in Fig. 1 .
The derived optimal operation of the storage system indicates that the economic value of the storage system may be increased substantially, if the avoided outage costs are explicitly taken into account. Figure 2 describes the economic value of the storage systems, when the mean time to failure is 500 hours and outage cost is 500yen/kWh. As shown in the figure, the profit of the power market dealings seems to be relatively small as compared with the benefit obtained by the avoidance of outage cost.
The sensitivity analysis on the selected model parameters was also conducted. The results indicate that the most influential parameters are the magnitude of outage cost and the mean time to failure The optimal capacity of the storage systems with limited amounts of initial investment were searched. Figure 3 In this paper, the authors propose the mathematical model which derives the optimal operation strategies of an onsite power storage system through the use of stochastic dynamic programming technique. The model takes account of the variations and uncertainties of electricity market prices as well as the outage costs of power grid failures. The market price fluctuation is modeled with stochastic differential equation. The stochastic state transitions between normal and failed systems are modeled with exponential density functions. The derived optimal operation indicates that the economic value of the storage system may be increased substantially, if the avoided outage costs are explicitly taken into account. The results of the sensitivity analysis indicate that the most influential parameters are the magnitude of outage cost and the mean time to failure of power grid. 
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